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Abstract 



PURPOSE:To introduce a minimum quantity of catalyst element uniformly onto the surface of a 
substrate by introducing a catalyst element for accelerating the crystallization, through deposition, to 
an amorphous silicon film in an active region and growing crystals on the amorphous silicon film 
through heating and irradiation of laser light or intensive light. 

CONSTITUTION:An amorphous silicon film 103 is deposited by low pressure CVD or plasma CVD, 
followed by deposition of a quite thin film 105 by vacuum deposition. It is then annealed under 
hydrogen reducing atmosphere or inert atmosphere and crystallized. In this regard, the nickel 105 
deposited on the surface serves as a nucleus for crystallizing the amorphous silicon film 103 in the 
direction vertical to a substrate 101 thus depositing a crystal silicon film 103a. Nickel is diffused 
uniformly into the film simultaneously with the crystallization. 
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t^f>iSTil6li2 0 2«$tis ^:<D_kir, y— * 

/KWV«*£2 1 1, 2 1 2*Sttff t^»H*2 1 
OS:#i-SISatt*'-Y*35»fe45flHt«*2 0 3 30 
Six, -teoJi^SKt-Jr-f h*6Jft«2 0 

. 7*s»j«Sn-CV^5. *o±fc^**/H««2 l0i» 
fpJi"5 J: 9tCT/u^ ^ Affile hSM2 0 8 

-Y*^b**»Hlft«Bl2 1 3 36«»rit*tLt:v^6 0 £b 

^(OZfU^bftSTFT^lS- E«*2 1 4. 215 

W^«*2 11, 2 1 2£«ftttte«M*£ft"CV*5. 40 
f To 0 6 6] COTFTIt £JlTOj:5fcU-C^«i-S 
J rfcdS"t?ft5 0 El 2 (A) ft, lOMM^TFT^ 
V KXScoasSr^-t-^EEI-efcSo 0 3 (til! 2 (A) O 

A- A* *ft«ffiHT*>9, (A) — (F) oWfcttoT 

[0 0 6 7] *1\ SI 3 (A) tc^i-J: 5»-. ffy *S 
S20 1±K, «I*.«X/^y^y>'^ffilCJ:9*S2 0 
0 n mfitf <BlMt 4r >f * 4 2 0 2 *&i$tir 

5 0 *<DJiU:, «ECVDfeSfctt^7X-7CVDffiK 
<fc 9 , J?^2 5-1 0 0nm, 0!lx.hf 8 0 nm(Di 1 CO 50 
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(ISD #»K^>f*Jlt2 0 3«:j*«i-5. 
[0 0 6 8] #CK1, *S5 0"nma*OBMt4r>f*«* 

(A) tra%i"±5»w, HP»*sRJtfe*L/t««2 0„OL't? J . 

^JJX^^ (A) K * 

W"C , " A ^A*' Ifc^if LfcWrffi* 0 3 ( E ) * 1t tt 
(F) fc*B£-t-5. ft. SI 2 (A) (Di 

5ftEl"eTFTSr^»t5^ 0 2 (B) £>£5&H 

st- t> mm^mx-± < rbh& <tft &f£Ki-5 c t 

^ 02 (A) *5J:t* (B) ICSS^T, 2 1 
1 t 2 1 2^TFT^y-VKWyfl*, 2 10*5 
^■**/HWK"T?a> 0 , 2 0 6 tt3efi*«*(6lS:*'f , 
[0 0 6 9] ±E^^2 0 4S:J|j*fts 0 3 (B) 

a^r ± 5 t-, Xffl«E*a^ i y>^^^>wwiz o 5 

X 10 ^°— 5 X 1 0 13 a t oms/cm 3 ^^5J:9^ 

a, |R*«fca«i^BB^>EI*ISr4 0 cmtUTS^BB 
commzffotzo ^<Q^<D~ytrA'<o ttm$V&s 2xi 
0*»a t oms/cm 3 gatfcofCo/ ^U y hftWP 1 
jg*£»ttfe*lfc Wg2 0 0<Pg£gj *. 3lR*SiXfc=-sj| 
trMtOLZ 0 5 36S*»K-Jr>f *K2 0 3 ta5»UX*5 

[0 0 7 0] gc^, ^ixS:*ai315c#H«T*fcffFiS 

^ctr^n i^^^-^fe^^r ft, ^ 201 \ztt l 

JK2 0 3 a 'f 1 0^5/^/WaiSit4 X 1 0 18 atoms/ 
cm 3 ^£ofc 0 — ««2 0 0<7?ffl5affl«-Ctt, 0 * 
3 (C) ^312 0 6fc*i"J:5lw % ««2 0 0^E>« 

^rrfi] (^®2 o l tWJrtttfa) fcjftftriE«*$ar. 5 , 

203 b ^,(73^ y 2 X 

1 0 1T a t om s/cm 3 ^-efo?)> WSk=-V>T^ 

mm ut^a^s bfcttfttt^'f ?ni2 03 a letter 

— Iff S^/J^ * V ^ffi i: * o T V ^ 5. „ JiISMfafiS:* (C^ U 
-fcS„ if— t ttK r Fi^v'^U— if— 



) 
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2 4 8 nm, /<;^(|2 0 n s e c) «:JBl\ J$ 
At*fl=B\ SR£r2 0 0-4 5 0*C, flS^MSSOnCK 
JMIfcU ^^|200-400mj/cm 2 , 
08* HE 2 5 Om J / c m 2 T^ltLfc 0 
[0 0 7 2] El 3 (D) Ic^fi ^FKfcgB 

5>(D*s*i**>f *«2 o 3 ^^vxm^m^m^ff 

1, 2 12, ^^^*2 10) t3fc5ft«^J»Stt 
S(H)|2 0 3 p Sr»rti-5 0 

[00 7 3] 0 3 (E) i:St±5K, Stt® 10 

«4r*5je*tt^>r*IJt2 0 3 P £«5 J: 5 2 0 

-150nm, Mitf 1 0 0 nm^fcWife^Ji 

y y^ftlc i 9 hKtkR2 0 7 Sr«« tfc. 

v bt U-CHtBMk^*S:«V\ Sffl«2 0 0-4 0 

O'C, M^ti3 5 OKlPSfcU y V^#B*H4 

5, #J;Ll£0. lfitTfcLfco- 

[0 0 7 4] 3I#^T, V i^ifcfcJ: Off* 

4 0 0 nmOT/^^^^fiU — ^ 20 

^tt^ h«£ 2 0 8 Sr»*-T5 0 
[0 0 7 5] ij^T, >f *^K— tf^SsfcJ: 9, 
Mfii2 0 8^^^^U, iStt««2'0 3pW3lt 

(B 2 H 6 ) S:fliV\ ilti*WE«r4 0 — 8 0 k e V, 
0O*.tf 65keVi:U K— X*tt 1X10 16 — 8X1 
0 16 cm- 2 N «^5X10 1G cm- 2 i:t5o I^IS 
^F*fi»*saASnfc««2 1 1 t 2 1 2 £ tt , 
ftl:TFT©y ta -VKW^««2 11, 2 12ift 
0, 0*— hm®2 0 8l^±9"^^^SixX^«»^aA 30 
Sn*v^««tt, at^TFT^f ^r^yu«tt2 10i:4 

[0 0 7 6] -£<D^, If— jfcKOBRit^ J: 0 T^—jv 

tc, S14St«2 0 3 pfca3V^T^*B*fl£AXa-ettfttt 

— t UTK r Fx*^ If- (Jfcg2 4 8 iim, 
/W^'H 2 0 n s e c ) Srffi V \ i^/U^f— ftff 2 0 0- 
400mJ/cm 2 , 0Sx.(i 2 5 0mj/c m a -eifMt L 

fc 0 5fe t-c»«snfcNi^«ft cy>o MS 40 
2ii, 2 i 2co^>— h^gtfis o o — 9 o o Q/n-e 

[0 0 7 7] jftl^T* 6 0 OnmgSOtftWi 
Bt*»&*5JmHI&»W2 1 3 t^X-rCVDSKJ: 9 

t>U<ttTEOSSr]R»i:UT, **/ls1S 
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[0 0 7 8] BIS (F) fr^rf<fc5lw, JHHI&IR 
J® 2 1 3IC^^^^ yufejgjfcL-C. Mffl, #J 

<£>a® ■ Ki&2 1 4, 2 15^MU y-VKK 
y«82ll, 2 1 2 t«KS*5."**^l«EEo* 

?!t1£H^-e 3 5 0 T\ 3 0^<OT^-^SrflV\ TFT 

[0 0 7 9] Z<DTFT^m^MU<0^^f y^l/PM* 
t L-OBl^5»&fcttU WM2 1 4itli2 1 55:1 T 

<D««*»b«*S:AAi-S««4:i-5o Sfc* CPU? 
o#JK*«IHlK^cfflv^^®^ic^^ y-M«2 0 8± 

tty- bmm2 0 8 £^S*5*j*£1-ft. 
[0 0 8 0] ^(Di5CU-C#fellfcPlTFTtt, « 

1 2 0-1 40 c m a /V s , Sffi^ 
0. 3-0. 5V/#r, ggfiiimEE— 2- 3Vt^5& 

£14* l#»Wt±10%, «{lSmEET*±5%W 

[0081] (**^J3) r^f^/v 
wawrjav^ns* ^7^tg±i^NaTFT^pi 

TFTh Sr«ttSfc*J*U;fcCMO S«3t<Z>EIl8fc#» 

[0 0 8 2] 05 (E) (C, *^ft^CMOS«i§^ 

3 0 l-Bc, a^^b^«*^a«SrB&ihi-**te, 

(D±\C S y-VKW^3 12, 3 13*5iVf 
-^uffii£3 1 OSr^i-atefitt^ai^bftSNST 
FT^)Stt®«c3 0 3 ni, y-VKW^S«3 1 
4.3 1 5*3it/f-^/HH*(c3 1 1 $r*i-5^faft^ 
>f**^45NlTFT<Ogtt««3 0 3 p b&l&tiL* 

[0 0 8 3] *<0±»Ci^^*^b*5y— hlftW* 
3 0 7«^, *TFTO^^r+/v«*i:j*FRi-t"5 
±5C7/U$^!?^b45^h«tt3 0 8, 3 0 

*S«IHMftlW«3_l 6*s»*Six. S&te-to±j3i, & 

4^TFT<Dtffi'Ei3 17, 3 18, 3 19« 
Sftt, M61W3 0 7*5itWiro6Wlt3 1 6£: 

KWf>1WK3 12. 3 13, 3 14, 3 15tlSW 

[0 0 8 4] r.<aCMOS#fig|II8&»\ KT^t5l-t 

S*»lBllSofa4xe<o«EKSr*-J-3pffiH-eab5. 0 5 
^ila4^B-B , «SKfffiE]T-fc <9 , (A) -» (E) OlH 
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[0 0 8 5] 3=i\ 0 5 (A) CStiSfc, 

o n m§«^i{^^ **> & 4 5 rmm 302 fc^-r 

5. -tOLbK, «JECVDffifc:± 9, JIS25-1 0 0 
nra, MttfSOnm^Stt (IS) ^MHC^-Y SMI 3 
O 3 SrJ*Ri-5o 

[0 0 8 6] J?£ 5 0 nmgg^ttWlK 

fl&ifcU rJxS:3WlKlteBfe*b-C«at5c*aXP 3 0 0 
£ 5 Ki* fiij«7c*aAP 3 0 0 SraiT#AB^*« 

[0 0 8 7] ±12^*^3 0 4£K:ttf;:^, 0 5 (B) 

5X1 0 10 — 5 X10 13 a t oms/cm 3 i4U3 

oS*«rfTofc 0 ^<D^(0^y^r/u(om^m\±, ixi 
Q 13 a toms/cm 3 gjtfcofc 0 M&TtJit&An 

/l#B3 0 5*S#ftft^>f *«3 o 3 i«»bTjS5. 
[0 0 8 8] ^<D^ =y^/HS*«»36SW^«l^n*> 

^>fc^a«3 o o»£*3v*-ttt, s«3 o i k^ltse:* 

Fftte#AK^*jR3 0 3*5*S*ffc:2SjBc 5, *g»tt-Jr 
^!3 0 3 a«JM, *fc, ttA^&m^K 

tettlkUr. «*ft-Jr>f*«3 0 3 

a tf>tf):^;/>^A'gSg03:2 X 1 0 18 a t om s/cm 3 £: 

Jteofco — ««3 o ooja3a«*"t?tt, 05 (B) 

O^PP 3 0 6 tc^-T J: 5 3 0 0 (S 

tt»rt*Ufcltt»tt^>f*Bl3 0 3 b iSJMtSftS. -t 

^if3 0 3^uTSs^o «*mteisft«*ufcie 

•te*">f*«3 0 3 b*<B=y^A**H:lX 1 0 17 a 
t o m s / c m 3 SS-Cfc 9 , y ^/I'SrSSiH tt 

ttft/£*Lfc*S»te^>f*«3 0 3 a fcJt^T-tffS* 

0 /zmiSX^ofCo 

[0 0 8 9] ^eoom. ^^^ 3 0 4 S:8fe*U V— if— 
^SrRWtUT* *fttt-Jr>f *«3 0 3 b oeAtt&SbA 
i"5o :rtli^-f-*t UXX e C 1 xJr^^ 
($13 0 8 nm, /^^«4 0 n s e c) SrJSV* 
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400mj/cm 2 , Mttf3 0 0m J/cm 2 t U RS 
W#KttKS:2 0 0-4 5 Mt(f4 0 Ottti 

[0 0 9 0] 0 5 (C) 5 tC, T FT<D 

?Stt«« 3 0 3 n, 303p fcfcSJgftte 

[0 0 9 1] 0 5 (D) fc*i"J:5^ SttttK 

10 t^5^ttW*JS3 0 3 n, 3 0 3 pS:i5«J:5^ 

0 7SrJ*JKi-^o r^-CH:, TEOSSr^tLT, g£ 
S£*fcRF:/9X^CVDSfcJ:!K SfifiS3 5 0 

[0 0 9 2] 3I£JRwr\ v<y#!l^ffil:J;!)»S 
400-800nm, Cajx.tf6 0 Onra^T/U^ 1 ?^ 
(0. l-2%Ov-U a^Srgtri Sr^lU m^ 

^>-^b-C<>*— hlt^'3 O 8. 3 0 9 SrJgjaUfco 
[0 0 9 3]»^ ^K-tf^«^±D % 
20 Ffg3 0 8, 3 0 9 Sr^*^ t LT, S14^^3 0 3 

7.-7 J IS (PHa) JSiVi^jR^V' (BzHe) Srfl3l\ 
Sff*(4J0iS«ffiS:6 0-9 0 keV, Mxtf 8 0 k e V 
£U Htl4inatES:4 0-8 0keV, ffllx.tf 6 5 
keVi:«o K^XI|j:lxi0 15 -8xi0 15 cra 
~ 2 , MiffD ^£2 x l 0 16 cm- a , ^?I5:5X i o 
15 cm- 2 t«c :<Z)Ig|:J:^ 5ptt46^aAS*i,ft: 
fBJ&3 12, 313, 314, 3 15 I*, tlCTFT^ 
30 y-VKW^ii5, ^-Mi3 0 8, 3 0 

KTFT©ft^*3 10, 3 11 i*5 0 1EK 

W&3 12, 3 13<h, PaeO^F*B«l«««*fi3 1 4^ 
3 14HW^, 0 5 (E) te*i-J:5^ + 
*/i4ST F T t P ^ Y*^«T FTt Sr«*i"5 r i: «S 

40 [0 0 9 4] -^CO^, 0 5 (D) X 5 t-. l—if 

4fc^gtt<bS:fr5o :^W^«i:tTXeCl 
xary"7l/- if— (ifcg:3 0 8 nm, /^I4 0ns 
ec) SrfflV>, B?,Mttlt^^«2 5 0mJ/ 
cm 2 ilt-^o^2>'3 y HBRItbfco 
[0 0 9 5] m^X, 0 5 (E) Iw^-T J: 5 JS^ 6 

o o nTnum<Dmfc&4mmfrbtz%mmmmm3 1 e 

Sr^9^CVDifeHJ:D»rti-5. r*tfca^*^h 
*—/v«:»j*L-t\ ^JSTO, maimer Zi/hTtv 
50 ^n'J^ZiRcioTTFT^Hi • 1H^3 1 7, 
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3 18. 3 19«r#J«U y-VKW^S«3 1 
2 N 3 13, 3 14, 3 15t8^J^5 0 
^^X-r|?:|lM"e3 5 Ot, 3 0^07^- /WSrffVV 
TFT£r%JE&£ii:3o 

[0 0 9 6] 5iat#^tCMO S#J5£^@ 

!Ste33V^T, NfiTFT©t*»*»iSttl 5 0-1 
8 0cm 2 /V S> PSTFTO«|f»*»»*ttl 2 
0- 1 4 0 cm 2 /V s tV^WVMttSr^bfco 
H«WEttNSiTFT-ei. PlTFTt- 
2- — 3Viv^5*#teA#*»tt«r*byto 10 

±1 2%£trt, (HttEto#±8%Krt-e, *&— tt*5 

[0 0 9 8] W*.tfJbe3afc09 1 ~ 3 IcfcJ^T, =-y^r 
fr5#S:«:*IUBbfc. U*»U #*flt*-f JWRSrJ&fci- 

[0 0 9 9] &ik<<t*m*-tZf&1&7umb = y 

tfS, ^Errote, a/^V, ^7^l>A> #3, $i, 30 

-f^s?**, is, y^, fcjn % ryf*^ Tvw? 

^ca»ro7E^T?fc^«, mfi (lX10 le a t o m s / 

[oioo] ±M&mtemx~temgkVkir4mm<oi&M 1 &z: 

fcR#©*&a«:*?3£i:j&*-e#5. if— ©ft 

s/~>3.7V7°^SrffiffiUTM^ratJ: 1000~1200 

*c (->y 3^*=.^— rotas) *t?±*s*x»eiB|-*:in 

fcliRTP (7fyK-t-^-/air^) £ fc^-f 
[0101] Sfete, M**ffl©7^r>f ^-e MJ ^ 
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[0 10 2] 

fllfc* fflia«attlHl*lB5S:*lriEi-5TFTfcK 

-e, is)— ^-ticr^^^^hy^^gB (&^SI0 i 

[IBiif©«¥4Ri«] 
[01] (a) ~ (E) HJSkM l 
*&Sr^i-XS0 (BrBH) -e*>5. 
[El 2] (A) *Sj:Ut (B) ttXttm 0¥Ytt9t1E<a 

[0 3] (A) ~ (F) 140 2 (A) <DA-A' B\Z.jS 

[04] &ft0! 3 ©5Nit#»*o^»xeo«ais:*-j- 

¥®0-C**)5o 

105] (A) ~ (E) {404C75B-B' UH::*5tt5I 
S0 (Kffi0) TfcS. 
[«F*«?RK] 

1 0 1, 201, 301 tfy*&WL 

102, 202, 302 T*IS^ 

103, 203, 303 ^HftJr^SffJBS 
103a, 203a, 303a 
203b, 303b Att-ir^ 
103n, 203p, 303n, 303p 

2 0 4, 3 0 4 
2 0 6, 3 0 6 

107, 207, 307 tf—YW&M 

108, 208, 308, 309 ?— h9M 

109 mcmm (wesmui) 

110, 210, 310, 311 

111, 112, 211, 212, 312, 313, 3 
14, 315 y-VF^V|IJ 




103n 



im4) 



303a 300 



B — 4 # a — u- B - 




NTFT 
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(A) 



(B) 



203 2W-?Z? /20flU ^-U., 




(C)#W>ffi«lja» ' 206 y^Alt-Tf 




(E) 



211 210 212 




207 
202 




304 

4- 



[135] 



300 

5 



303 

4= 



302 301 



305 303o 306 
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303n 

4, 



303p 



f 5 
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312 310 313 314 311 315 

(E) 317 308 316 " 31$ 318 309 316 31fi m 



316- 



Ull WM*# WIW — ■— WW — 



Pi 



303n 312 310 313 303p 314 311 315 302 M 
NTFT PTFT 
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